
PCMCIA "Pager Card" Prototype
(Continued)

Power Source

Battery:

product Features

Data Rate:

Format:

Address:

Memory:

Internal Clock:

Electrical Requirements!
RF Requirements

portable Unit
(PDMCIA Card Driver Software)

Display Features:

• 700 hours out of portable (350 hours lower limit)
• Internal see PCMCIA STO release 1.0 paragraph

3.1.6 battery location
• Consider re-chargeable options when card is

inserted in platform
• Use portable power source when card is inserted

in PCMCIA slot
• Insert and remove with portable power active

2,400 BPS; product evolution should anticipate
upgrade to 4,800 or 9,600 BPS as 2nd generation
product

POCSAG (2400 BPS)

Minimum of 4 POCSAG addresses. Minimum of 16
addresses including the 2 POCSAG function bits.

32K bytes minimum

Time and date stamp of all received messages or
last packet received.

Commensurate with Motorola Bravo pager
Commensurate with Motorola Bravo pager

PCMIA pager card should rely on software in the
portable unit to manage the information in RAM

• Message waiting indicator
• Number of messages, type of message, time and

date stamp of message arrival
• Low battery indicator for PCMCIA card when

voltage not within operational limit
• Battery charging indicator (min./max.)
• PCMCIA card in-range indicator



PCMCIA Transceiver Card

Receiver: See PCMCIA receiver card

Transmitter:

Power Out:

Frequency:

Modulation:

Bandwidth:

100 mw to 500 mw

930 MHz

Constant Amplitude

FCC masking specification

for 25 kHz bandwidth



u. S. Portable Computer Installed Base

Laptop

Notebook

Pen-based

Handheld

396 K 3859K

169K

9K

94K

12,072K

6122K

6110K

11,462K

0/0 Growth

Source: DATAQUEST, 1991

13000/0 . 570%

PaeeMart ~



Summary Biographical Information - Roger D. Linguist

PageMart, Inc.
CEO, PageMart, Inc, 1989-Present
• Paging Business

FounderofPageMart
Direct Broadcast Satellite (DBS) Control of paging transmitters (pioneering DBS
system in DallasiFt. Worth, February 1990)

PacTel Persons' Communicatiqns
CEO, PacTel Personal Communications, 1986-1989
• Cellular Business (largest U,S, subscriber base)

100% or controlling interest: Los Angeles, San Diego, Sacramento, Atlanta,
Detroit
Active minority interest (system management): San Francisco/San Jose
Passive minority interest: Dallas/Ft. Worth

• Paging Business (Third largest)
• Automatic Vehicle Location

Communicatitms Industries
CEO (V, P" COO), Communications Industries, 1982-86
• Paging Business (Third largest)
• Cellular Business

Founding Director of Cellular Telecommunications Industry Association (CTIA)
100% interest: Atlanta and San Diego
Minority interest: San Francisco/San Jose and Dallas/Ft. Worth

• Manufacturing Business
Paging switch manufacturer (BBL)
Mobile Communications Components Manufacturer (Decibel Products)

McKInseY & Co.. Inc. (Msosgement Consultants)
Management Consultant, McKinsey & Co, Inc" 1976-82
• Telecommunications Business Practice
• Computer and Computer Peripheral Business Practice
• Space Systems Technology Businesses

Texas Instruments

Department Manager, Video Systems and Calculator Products, 1974-1976
• Consumer Products Division

Video Systems Program (all electronic CCD camera)
Business calculator products

Branch Manager, Systems & Information Sciences, 1971-74
• Central Research Laboratory

Interactive Cable TV System Program (hardware and software development)
Advanced RF Receiver Technology (all solid state VHFIUHF TV Turner)

epUCATION

Northwestern University
Purdue University
Purdue University

_. MBA
_. MSME
-. BSME



Summary Biographical Information - Malcolm Lorang

PaaeMart, Inc.

v, P, Engineering, PageMart, 1989-Present
• Advanced wireless system and equipment design

International Tel,tTlc Systems

Corporate Scientist, International Teletrac Systems, 1988-89
• Corporate Systems/Architect Engineer
• Liaison to AVM manufacturers and AVM ProduetlArchitect Engineer

TexIS Instrum,nts

Member of Technical Staff, Texas Instruments, 1972-1988
• Government Products Group: Member of Technical Staff - Systems Engineer
• Semiconductor Group: System design for next generation Telco product IC's
• Corporate lab/Corporate Engineering Center: Architect/Systems and Circuit

Engineer of Bemouille disk product, facilities computer communications network
product, video coding products and rf systems design,

Magnavox Be_reh Labs

Senior Engineer, Magnavox Research labs, 1957-1972
• System Architect and !:ngineer on Specialized communications systems, primarily on

Spread Spectrum Communications Systems,

FORMAL EDUCATION

West Coast University _. MS, Operation Research
.- MS, System Engineering
-- MS, Management Science

Pacific State University -- aSEE



References

Ref'reDC" from M·Tel Comments

MT4 W.C.Y. Lee
Mobile Communications Engineering
McGraw-Hili Book Company
1982

MT5 W.C.Y. Lee
Mobile Communications Design Fundamentals
Howard W. Sams & Co.,
1986

MT7 W. C. Y. Lee
Mobile Cellular Telecommunications Systems,
McGraw-Hili Book Company
1989 (see page 27 or attached figure)

pageMart Ref'rences

1) W.C.Y. Lee, Patent Number 4,932,049; Feb. 6, 1989
Cellular Telephone System

2) W.C.Y. Lee, Patent Number 5,067,147; Nov. 7,1989
Microcell System For Cellular Telephone System

3) W.C.Y. Lee, Patent Number 4,249,181; Feb. 3, 1981
Cellular Mobile Radiotelephone System
Using Tilted Antenna Radiation Patterns

4) John G. Proakis
Digital Communication
McGraw-Hili Series In Electrical Engineering
Communications and Signal Processing, 1989

5) M. Blanco
"Probability of Symbol Error For M-ary FSK with
Diversity," IEEE Trams. Commun., Vol. COM-37(1989)

6) Kenneth BUllington
Radio Propagation for Vehicular Communications
IEEE Trans. Vehicular Technology, Vol. VT-26, No.4, Nov. 77

7) Neal H. Shepherd, Radio Wave Loss Deviation and Shadow Loss at 900 MHz IEEE
Transaction on Vehicular Technology, Vol. VT-26, No.4, Nov. 1977.

8) "Methods and statistics for estimating field strength values in the land mobile services
using the frequency range 30 MHz to 1 GHz." CCITT-XV Plenary Assembly,
Geneva, Rep. 567, vol. 5,1982.

9) P. J. Wells and P.V. Tryon, "The attenuation of UHF radio signals in houses." IEEE
Trans. Veh. Technol., V1-26, pp. 358-36.1977.

10) H. H. Hoffman and D. C. Cox, "Attenuation of 900 MHz radio wave propogating into a
metal building." IEEE Trans. Antennas Propagation, vol. AP-30. pp. 808-811, 1982.



11) D. C. Cox, R. R. Murray, and A. W. Norris, "Measurements of 800 MHz radio
transmission into buildings with metallic walls." Bell Sys Tech. J., vol. 62, pp. 2695·
2718,1983.

12) E. H. Walker, "Penetration of radio signals into buildings in the cellular radio
environment.· Bell Syst Tech. J., vol. 62, no. 9, PP. 2719-2734. 1984.

13) D. C. Cox, R. R. Murray, and A. W. Norris, "800 MHz attenuatic measured in and
around suburban houses." Bell Labs. Tech. J., vol. 63, pp. 921-954, 1986.

14) D. C. Cox, R. R. Murray, and A. W. Norris, "Antenna height dependence of 800 MHz
attenuation measured in houses." IEEE Trans, Veh. Technol., vol VT-34, pp. 108­
115,1985.

15) J. Horikoshi, K. Tanaka, and T. Morinaga, "1.2 GHz band wave propagation
measuurements in concrete buildings for indoor radio communications," IEEE Trans.
Veh. Technol, vol. VT-35, pp. 146-152, 1986.

16) General Electric Systems Application Manual, sec. 80-A1. Table IV-3, General
Electric Corp., Lynchburgh, VA. Dec. 1972.

17) Kozono, S., and K. Watanabe, "Influence of Environmental Buildings on UHF Land
Mobile Radio Propagation," IEEE Trans. on Communications Com-25 (Oct. 1977):
1113-1143.

18) Walker, E. H., "Penetration of Radio Signals into Building in the Cellular Radio
Environment.· Bell System Technical Joumal 62: Pt. I (Nov. 1983): 2719-2734.

19) N. H. Shepherd "Radio Wave Loss Deviation and Shadow Loss at 900 MHz." IEEE
Transactions Veh. Technol. vol. VT-26, pp. 309-313 1977.

20) William Stallings, Handbook of Computer Communications Standards, vol. 1 A
StallingslMacMillan Book, pp. 79-81.

21) Philip Harley, Short DIstance Attenuation Measurements at 900 MHz and 1.8 GHz
using low antenna heights for microcells. IEEE Journal Selected Areas in
Communications, vol. 7, no. 1., Jan 89.

22) Special Issue IEEE Trans. Vehicular Technology vol. 37, no. 1, Feb 88 on
propagation models.

23) Bultitude, Robert and Bedal, Keith "Propagation Characteristics on Micorcellular
Urban Mobile Radio Channels at 910 MHz.· IEEE Journal on Selected Areas in
Communication, vol. 7. no. 1, Jan 89, pp. 31-39.

24) Special Issue BSTJ, Jan 1979, vol. 58, no. 1 on Advanced Mobile Phone Service

25) Strejc, V. "Approximate Determination of the Control Characteristics of an Aperiodic
Response Process," Automatisme, March 1960.

26) A. L. McBride and S. A. Gronemeyer, "MSK and Offset 2PSK Modulation." IEEE
Trans. on Comm.. vol. COM-24, Aug. 1976.

27) M. Ramadam, "Practical Considerations in the Design of Minimum - Bandwidth, 90
mb 8-PSK Digital Microwave Systems" Proc. IEEE International Conf. on Comm.,
June 1976, pp. 29-1 to 29-6.


